SELECTION OF STREPTOMYCETES WITH ANTIMICROBIAL ACTIVITY TO THE PATHOGENS OF BEE’S DISEASES by Postolachi, Olga et al.
 256 
Bulletin USAMV-CN, 64/2007 (1-2). 
 
 
 
SELECTION OF STREPTOMYCETES WITH ANTIMICROBIAL 
ACTIVITY TO THE PATHOGENS OF BEE’S DISEASES 
 
Postolachi Olga, Svetlana BurŃeva, Derjanschi V. 
 
1Institute of Microbiology and Biotechnology of ASM, 
2Institute of Zoology of ASM, 1 Academiei St, 2028, Chişinău, Moldova, 
e-mail:fulga_@rambler.ru 
 
Key words: streptomycetes, antimicrobial activity, bees 
 
Abstract. Honey bees, as they forage for nectar and pollen, play a vital role in the environment and in 
preserving biodiversity by pollinating both wild flowers and many agricultural crops. The essential and valuable 
activities of bees depend upon beekeepers maintaining a healthy population of honey bees. In prophylaxis and 
pest control of infectious diseases, various medical preparations like tetracycline derivatives, sulfonamides, 
inactivated vaccines, are applied. Quite often for researching of effective remedies it is necessary to resort the 
search of some new antibiotics, to which the infections agent, allocated from the concrete centers, are sensitive. 
The article present the information about antimicrobial activity of some variants of strain S.canosus CNMN-71, 
received after γ and γ +UV irradiations. 
 
INTRODUCTION 
 
It is known, that the beekeeping gives such most valuable products and raw material as 
honey, wax, royal gel, beer poison and venom. However, rates of development of beekeeping 
substantially restrain various illnesses. Adult individuals of beer families and larvae at all 
stages of their development of various diseases can be exposed [6, 13]. In prophylaxis and 
pest control of infectious diseases, various medical preparations like tetracycline derivatives, 
sulfonamides, inactivated vaccines, are applied [2, 16]. Quite often for researching of 
effective remedies it is necessary to resort the search of some new antibiotics, to which the 
infections agent, allocated from the concrete centers, are sensitive. In Moldova such 
infectious diseases of bees, as collibacteriosis, salmonellosis, candidomycosis, American and 
European foul brood are widespread. They reduce the efficiency and produce the ruin of the 
beer families [3, 4, 5, 6, 15]. 
  From the literature it is known, that a significant amount of antibiotics - the products 
of a secondary metabolism, with antibacterial, antifungal, antineoplastic, antiprotozoan and 
anti-virus properties are formed by actinomycetes. For the antibiotics formed by 
actinomycetes, the wide antimicrobial spectrum is characteristic. Frequent actinomycetes is 
synthesize two and more antibiotics of a different nature [9, 10, 11, 12, 18]. 
The purpose of our investigations was the screening of streptomycetes, received after γ 
and γ +UV irradiations, with antimicrobial properties of pathogens that cause bee’s diseases. 
 
MATERIAL AND METHOD 
 
The antimicrobial activity of strain S.canosus CNMN-71 and its variants have been 
established by method of agarizated blocks. Preliminary, the strains on continuous lawn were 
inseminated on Czapeka media with glucose. In 5-7 day of growth the strains were used for 
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preparing blocks, which entered into Petri dishes that were containing test-microorganisms. 
Diameter of inhibition zones of growth of a test - microorganism was measured in mm [11]. 
As a tests - strains representatives of various groups of microorganisms served: 
Staphylococcus aureus; Bacillus subtilis  Escherichia coli, Proteus vulgaris, Erwinia 
carotovora 8982, Corynebacterium michiganense 13A, Candida albicans, Aspergillus niger, 
Fusarium solani, Penicilium expansum. Also, as tests - strains some pathogens of bees’s 
infectious diseases have been used: Bacillus alvei, Bacillus larvae, Streptococcus apis and 
Ascosphaera api,. 
 
RESULTS AND DISCUSIONS 
 
From references it is known, that under the influence of various physical and chemical 
factors, characteristic properties of microorganisms, without exception, can suffer changes: 
morphology of cells and colonies, physiological, biochemical and immunological properties 
[1, 7, 8, 14]. 
Preliminary, up to an irradiation, morphological variability of initial culture population 
was investigated on Czapeka medium.  As a result, 3 types of colonies have been revealed. 
After irradiations of investigated streptomycetes spores with γ and UV rays, separately and 
compound, at insemination on Petri dishes have been analyzed 7727 colonies. Dependent on 
size and form of colonies, consistence, air mycelium color and degrees of its development, 
colonies are divided into 16 types. 11 types of colonies (I-XI type) have been observed at 
strain S.canosus CNMN-71 after irradiation with high dozes of γ rays and 5 more types (XII-
XVI) were received after combined γ +UV irradiations. 
  As a result our investigations revealed that each of the irradiated strains is 
characterized by an individual spectrum of morphological changes. So, influence of γ 
irradiations at the initial strain come out 8 types of colonies (I-VIII type). Colonies of IX-XI 
types were found out only in variants 6 and 11, and colonies of XII type - only at 11th variant. 
  The comparative study of speed multiplication of initial culture S.canosus CNMN-71 
and the variants received in result γ irradiation, showed that variants grow faster, forming on 
Petri dishes, in 2-3 days, a rich lawn. Such induced hereditary changes, according to the 
literature, are enough adapting-valuable. 
 At the processed variants were studied accumulation of biomass and lipids producing 
in 6 and 12 months after selection. After data analyses that we obtained we can conclude that 
after γ influence and γ+UV combination,  we can select the variants  with consecutive 
increase efficiency on the basic parameters – biomass formation, for lipids quantity in a 
biomass and separate lipids fractions, in particular, phospholipids and sterines. 
 Studying of antimicrobial of metabolites action of the new variants has shown that all 
selected variants are inactive in relation to Penicillium expansum (Tab1). Metabolites of many 
variants suppressed growth of Aspergillus niger, Fusarium solani, Corynebacterium 
michiganense 13A, and variants 6 and 11-6 - of Erwinia carotovora 8982, with a zone of a 
growth inhibition of 14,0-19,0 mm. From researched variants, the widest spectrum of 
antimicrobial action have the variant 11-6, to which metabolites are sensitive 8 of 10 tests – 
microorganisms, while metabolites of other variants oppressed growth only 6 tests - strains. 
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Table 1 
The antimicrobial properties of strain S.canosus CNMN-71 and its variants 
Variants of S.canosus CNMN-71 
Diameter of zones of a growth inhibition of tests - strains, mm 
 
 
 
Tests - strains 
S.
ca
n
o
su
s 
CN
M
N
-
71
 
1-
13
1 
Va
r.
 
6 
6-
13
 
6-
12
 
6-
17
 
Va
r.
11
 
11
-
6 
11
-
12
 
Staphilococcus 
aureus 
- 24,0 24,0 18,0 19,0 13,0 26,0 25,0 32,0 
Bacillus subtilis - 18,0 21,0 18,0 18,0 14,0 18,0 23,0 21,0 
Escherichia coli 11,0 17,0 16,0 23,0 24,0 17,0 11,0 22,0 24,0 
Proteus vulgaris - - 17,0 27,0 27,0 16,0 - 22,0 - 
Candida 
albicans 
- 17,0 11,5 16,0 12,0 14,0 19,0 9,0 17,0 
Erwinia 
carotovora 8982 
- - 19,0 - - - - 14,0 - 
Corynebacterium 
michiganense 
13A 
- 19,0 18,0 20,0 19,0 - - 23,0 16,0 
Aspergillus niger - - 14,5 - - 17,0 14,0 10,0 10,5 
Fusarium solani - 15,0 12,0 - 12,0 18,0 12,0 - - 
Penicillium 
expansum 
- - - - - - - - - 
The note: "-" - absence of action 
 
 The results of experiments have shown, that the influence of γ and combined γ+UV 
rays on strain S.canosus CNMN-71 allows receiving of new variants, distinguished from 
initial strain, through increased of antibiotic activity and a wide spectrum of antimicrobial 
action. 
The following stage of investigations was the studying of antimicrobial properties of 
S.canosus CNMN-71 and its variants against pathogenic bacteria for bees and the mycosis’s 
frequently met on apiaries of Moldova (Tab.2). 
Table 2 
Degree of restraint of growth of pathogenic bacteria and fungi for bees 
Variants of S.canosus CNMN-71 Tests - cultures 
Diameter of zones of a growth inhibition of tests - cultures, mm 
 S.canosus 
CNMN-71 
S.canosus 
CNMN-71 
var. 11 
S.canosus 
CNMN-71 
var. 11-6 
Penicillin  
(10 mg /ml) 
Streptomycin 
(30 mg /ml) 
Bacillus alvei 0 0 24,0 16,0 18,0 
Bacillus larvae 0 0 28,0 16,0 17,0 
Streptococcus apis 0 0 21,5 15,0 15,0 
Ascosphaera apis 0 0 10,0 - - 
 
  It is established, that initial strain and the variants, received after γ irradiations, are not 
antagonists of used tests – strains. At one of the variants - S.canosus CNMN-71.var. 11-6, 
received after the combined irradiation, was noticed the ability to restrain growth of bacterial 
agents of bee’s illnesses. The zones of growth inhibition of Bacillus alvei is average 24,0 mm 
that is on 50,0 % more, in comparison with activity of penicillin and on 33,3 % of 
streptomycin. Growth of Bacillus larvae actively was restrain - on 75,0 % more in 
comparison with penicillin and on 64,7 % in comparison with streptomycin. The level of 
growth inhibition Ascosphaera apis is much lower (10,0-13,0 mm). 
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  Thus, the received results have shown that active antagonists concerning bacterial 
agents of European and American foul brood are strains, received as a result of combined γ 
+irradiations. They can be considered as a basis for reception of new biological products for 
treatment and prophylaxis of infectious bee diseases. 
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